Finally, is it possible that cells, having developed, can fill up again ? I do not think it is. If one examines a non-cellular mastoid it is not merely a question of the interior being different, but the bone is different in external shape, the wall is deeply grooved for muscular attachment, the floor of the middle fossa dips so much that one sometimes has to burrow upwards in order to get at the antrum, and it is impossible that that change should take place in a bone which has been of the normal convex shape.
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But if it is a case of infantile infecbion, why is it not very common to find acellular mastoids in ordinary people ? Infection of the ears is a very common event in infancy. A large proportion of the population-perhaps one in six-have running ears at some time in their early life, and it is difficult to understand the exact degree of infection which is necessary to stop cell development.
Why are so many cases of cellular mastoid processes infected later in life? I find the infection theory very difficult to support; I tend towards the developmental W. T. W., male aged 35, has been subject to attacks of giddiness for three years, with sickness and headache. At first they were frequent and severe; during the last two years he has had five attacks, lasting each two or three days. In 1918 he was suffering from chronic otitis media, and had a polypus removed from the left ear.
November 2, 1936: Admitted to Bristol Royal Infirmary suffering from a worse attack than ever before, which had begun the previous day without warning. Headache was especially severe, with pain in and behind the left ear. He could not even sit up in bed, and thinks he fell down when the attack began (he falls to the right side). He lay on the left side (i.e. bad ear down); any movement brought on vomiting. He had been bleeding severely from the left ear, and was pallid. Temperature 98*6, pulse 92, respiration 22.
On examination.-Left cheek weak, not completely paralysed; severe frontal headache; mastoid process very tender, without swelling. Mixed nystagmus to right, worse on looking to right; falls over to right on sitting up. Pupils equal, react to light; fundi normal; knee-jerks increased, equal; plantars normal; no inco-ordination or muscular weakness (except of face), no rigidity of neck. Kernig's sign negative. No dysdiadokokinesia ; no past-pointing (but tendency to inward deviation with both hands). Ear full of clot. Apparently complete nerve deafness on left side; Weber to right. Caloric test of vestibule No response to five minutes' syringing with cold water.
November 4. Temperature 980, pulse 56, respiration 20. Radical mastoid operation. On exposure of the bone a transverse fracture was seen running across the mastoid process from the external meatus. The cortex was dense, the mastoid medulla acellular; cholesteatoma filled the antrum. The line of fracture ran up the facial ridge, apparently along the canal; every tap on the mastoid (in any place) produced a conspicuous twitch of the left side of the face. The facial ridge was therefore not pared down as closely as usual. Malleus and incus completely ankylosed. In view of the clinical findings yestibulotomy was attempted, but the vestibule was found to be completely solid, several attempts failing to find any trace of stapes or to open the vestibule. The symptoms were completely relieved after the operation. No headache, no vertigo; facial weakness rapidly disappeared. Complete nerve deafness in left ear. Suggested pathology: old (healed) labyrinthitis left side, Eustachian catarrhal process on right, sudden vertigo, falling; fracture of left mastoid, hence tenderness, and bleeding from lateral sinus (latter was left alone at operation, as it was desired not to disturb local clot). Subsequent progress satisfactory.
Comment.-I brought this case which shows a different condition from that in the previous three, because it was a " catch ". I think the labyrinthitis, which was diagnosed as "acute" when the patient came in, was an old condition. I think he fell on the mastoid during an attack of giddiness, and that the resulting fracture caused tenderness in that situation. When he was brought in to us he was practically bled white and the bleeding had stopped. The ear was " dead " to all tests. He had nystagmus and weakness of the face, and the deduction seemed straightforward: chronic otitis media, acute suppurative labyrinthitis. But when I found he had a fractured mastoid and an old bone-filled labyrinth, I reflected that this was the sort of thing which caught one out occasionally. This is an example of bony ankylosis of the malleus and incus, a condition to which I have drawn attention on previous occasions: I have not found it of any clinical significance.
Discu8sion.-Mr. E. A. PETERS said that, as the proportion of cellular to acellular mastoids varied as much as showing a 70% occurrence in some races, it was to be expected that there should be variants with a cellular mastoid on one side and an acellular on the other side. His experience had been that in acellular mastoids the symptoms of pain and giddiness had been more acute than in the cellular ones; probably this was a question of tension. On opening up such a mastoid, relatively little disease was to be seen, while in cellular mastoiditis the symptoms of pain and giddiness were slight, and possibly extensive deep-seated disease was found.
Mr. J. F. O'MALLEY said he had formed the opinion that when a mastoid condition was related to chronic discharge of the ear, the acellular condition was consequent upon sclerosis, following long-standing low-grade inflammation. That was the conclusion he arrived at after performing many radical mastoid operations. There was a chronic suppurating ear, and one anticipated finding something in the mastoid to account for it, but nothing was found except sclerosed bone. He thought it was a result of chronic infection of the mastoid which showed asymmetry of cellular distribution.
Mr. H. V. FORSTER said that of a group of children of early or middle school age sufferirg from chronic middle-ear suppuration a certain number were found to resist carefully supervised cleansing or ionization treatment. When these resistant cases were submitted to the appropriate type of mastoid operation, he had quite often found a mastoid area showing marked cellular development, the cells being filled with a dark fluid which could be recognized even before the cortex was uncapped. What condition would be found in these cases if the patients survived without operation until later life ? Was it possible, in such a temporal bone, for these cells to be obliterated by Nature's healing process ?
Mr. F. BRAYSHAW GILHESPY: A paper by Bunch and Groves from the Otological Research Laboratory of Johns Hopkins University is of interest towards answering Mr. Watson-Williams' question as to whether the acellular condition of the mastoid bone is due to suppuration early in life. The authors studied a group of children whose ages ranged from seven to sixteen years, and the onset of otorrhaea from two days to four yearsat the age when suppuration might be expected to modify the mastoid development. It is interesting to note the fact that only those children who had myringotomy performed at least three times, on one side or the other, were included in the survey. In looking at the skiagrams, in many cases it would be impossible to say that there had been an attack of otorrheea at any time.
Essinger in 1928 described seven patients who were operated upon at the age of under one year, with good pneumatization at the age of seven years. However, he offers an ingenious explanation, as this in some ways tends to be against Wittmaack's theory. It was stated that the mucosa was brought back to normal by the mastoid operation, and was able to carry on its normal function of pneumatization. Of course certain bone conditions such as rickets must be taken into account.
I am interested in this subject from a medico-legal point of view. Could the fact of an acellular mastoid be produced in a court of law as evidence of previous ear-trouble in a case of injury causing deafness ? If pneumatization was not present the deafness might have been present in some degree before the accident. It would depend on whether the judge was a disciple of Wittmaack or belonged to the English school of thought.
FEB.-OTOL. 2 * Mr. W. STIRK ADAMS said that he had not examined the patient in Mr. Watson-Williams' first case, but, having heard the bistory and seen the skiagram, he thought it highly probable that in spite of a normal drum-head being found on otoscopy, a chronic infection was present in the mastoid, and he suggested that the first treatment should not be a destructive operation on the ear but a cortical mastoid operation, in order to ascertain whether infection was present. If this proved to be the case no further treatment should be necessary, but he suggested that if the mastoid proved not to be infected Mr. Watson-Williams should proceed to a Portmann operation. He had no personal experience of the operation, but two such patients had been operated on by colleagues in Birmingham. In the first case a complete relief of vertigo was obtained for four months after the operation and then the attacks recurred. In the second case, that of an elderly man whose attacks of abdominal disturbance and vertigo had persisted for three years before the operation, complete relief of symptoms had been obtained since the operation up to the present time, a period of over six months. He found, when testing this patient's hearing, that the ear which had previously been his better ear heard a whisper only at 15 inches, while the operated ear, which had previously been the worse ear, now heard a whisper at 15 feet.
He regarded mastoid sclerosis, in the presence of chronic suppuration, as a result of the infection, either primary or secondary. The primary sclerotic mastoid, as met with in surgery, had a well-developed mastoid antrum but no cells were present. When the secondary sclerotic mastoid was opened, the antrum at first appeared to be single, but a careful search in this type revealed minute tracts leading in the direction of the mastoid tip, the retro-facial groove, and the petrous angle. No explanation other than a secondary development of sclerosis in a pneumatic mastoid could explain the presence of these tracts leading, as they often did, to well-developed cells in the periphery of the mastoid.
Mr. F. W. WATKYN-THOMAS said he wished to mention one point only in connexion with this alleged secondary sclerosis of the mastoid due to infection. Had anyone ever demonstrated the presence of osteoblasts in such mastoids? If there were a proceeding sclerosis, there should be osteoblasts in the mastoid layinig down bone. So far as he knew, they had never yet been found.
Dr. J. P. STEWART said that the generally accepted idea of sclerosis of the mastoid bone was that, in infancy, the growing membrane, which hollowed out the marrow-spaces in the bone, in order to produce the air-cells, was damaged by infection-not necessarily a purulent infection-so that it lost its function and the mastoid bone remained as it was-diploic. In addition, this infective process might also transform the marrow-spaces into dense bone, thus giving rise to the sclerotic or dense mastoid bone. In acute cases of mastoiditis in a cellular bone, it was quite possible for the mastoid process to become sclerosed, for under the stimulus of an infective process, new bone-formation occurred in the mastoid air cells, and if this process was continued long enough, what was originally a cellhilar mastoid bone could be transformed into a dense or sclerosed one.
The PRESIDENT said that Mr. Watson-Williams had brought forward an important perennial problem, which was not yet settled. The interference with cellular development which might take place as a result of mastoiditis must necessarily be produced during the very early years 6f life. One could not imagine a fully-developed, pneumatized mastoid process becoming sclerosed by an otitis.
Mr. ERIc WATSON-WILLIAMS (in reply) thanked members for the views they had expressed, but could not say that his mind had yet been made clear on the matter he raised. It was difficult for him to accept the view that once a mastoid had become cellular it could become acellular. But if infection was the true story, one would expect, on the law of averages, that unilateral acellular development of the mastoid would be relatively common. For a child almost always to have both ears affected to the same extent, or to have both ears escape to the same extent, seemed unlikely. He therefore thought infection was not a convincing explanation of failure of mastoid cell development.
